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Abstract. Error bounds of a reduced rational function are obtain $edf$) $y\{(.\mathrm{q}_{\dot{l}}77..q_{\dot{l}7\}}t_{\Gamma}r\cdot\cdot\prime\prime ln\eta’\tau-$
ysis. The ’ $\cdot educed$ rational function is defined as a ratio 71. $al$ frmction $\iota vl1C\tau\cdot eapl^{)ro}xi?\gamma$} $atC(iom\prime\prime\gamma|on$
factor in its numerator and denominator polynomials is removed by using approximate-GCD al-
$go?\cdot ithm$ . We show a width of an interval rational function gives th, $eerro\tau\cdot bo\mathrm{t}md.3$ beinneen $0.(/^{iu}e71$,
rational function and the reduced rational fcuntion. Numerical examples.$\mathrm{s}ho\tau n$ that th $e\gamma^{\backslash }edr\mathit{4}cC’ l$
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21. ( ) $A$ –A, $\overline{A}\in \mathrm{R},\underline{A}\leq\overline{A}$ ,A $=[\underline{A}, \overline{A}]$ .
.4 , $\iota v(A)=\overline{A}-\underline{A}$.
22. ( ) . ,
.
23. ( ) $P(x)=P(A_{1}, A2, \cdots, A_{M}, b_{1}, b_{2}, \cdots, bN.)X)$ .
, $A\mathrm{l},$ $A_{2},$ $\cdots,$ $A_{M}$ $b_{1},$ $b_{2},$ $\cdots,$ $b_{N}$ $P(x)$ . $P(x)$ $x=x_{0}$
.
1
$P(X_{\mathrm{O}})=$ { $P(a_{1},$ $a2,$ $\cdots,$ oAf, $b_{1},$ $b2,$ $\cdots,$ $bN;x=x0)|a_{i}\in A_{i},$ $i=1,2,$ $\cdots,$ $M$ }
24. ( ) $R(x)=R(A_{1}, A_{2}, \cdots, A_{\Lambda T}, b_{1,2}\}_{J}.’\cdots, b_{N}\cdot x))$
. , $A_{1},$ $A_{2},$ $\cdots$ , $A_{M}$ $b_{1},$ $b\circ,\cdot,$$b_{N}\vee\cdot$. $R(x)$ . $R(x)$
$?=?0$ .
$R(X_{\mathrm{O}})=\{R(a_{1}, a_{2}, \cdots, aM, b_{1}, h_{2}, \cdots, b_{N;}x=x\mathrm{o})|a_{i}\in A_{i}, i, =1,2, \cdots, I^{\iota}I\}$
25. .
26. ( ) $p(x)$ . $x\mathit{0}\in \mathrm{R}$ $p(x\mathrm{o})\in$
$P(x_{\mathrm{O}})$ ,p(x) $\in P(x)$ .
27. ( ) $r(x)$ . $x\mathit{0}\in D$





. , $\epsilon\ll 1$ ,k GCD $g_{k}(X)=\mathrm{A}\mathrm{p}_{\mathrm{X}}-\mathrm{G}\mathrm{c}\mathrm{D}(p_{m}(x), q?|(x),$ $\epsilon)$
195
. ,rm, $n(x)$ .
$r_{m,n}(x)=. \frac{\tilde{p}_{\mathrm{p}-k}(x)_{\mathit{9}k}(_{l})+\triangle pk-1(X)}{\tilde{q}_{n-k}(X)Cy_{k}(x)+\triangle q_{k}-1(X)}.\cdot$
, $\tilde{p}_{m-}k(X),\tilde{q}n-k(X)$ $p_{m}(x),q_{n}(x)$ $g_{k}(x)$ . ,\Delta 7\sim . - $|(.[]\cdot)$ ,
$\triangle q_{k-1}(x)$ .
$\tilde{p}_{m-}k(_{X})gk(_{X)}=\sum a_{i}x^{i}m, \tilde{q}_{n-k}(x)gk(X)=\sum b_{i}nx$
$i=0$ $i=0$
$\triangle p_{k-1}(x)=\sum_{=i\mathrm{O}}^{k-1}\triangle a\dot{.}xi$ , $\triangle q_{k-1}(x)=\sum_{=i0}^{k-1}\triangle b_{i}x^{i}$ ,
. GCD , $\triangle pk-1(x)=\triangle p_{k-}\mathrm{J}(x)=0$ . , $r_{m,\mathfrak{n}}(x)=\tilde{p}_{m-\Lambda}.(X)/\tilde{q}_{\mathfrak{n}-\lambda}.(x)$
. , GCD $\mathrm{m}\mathrm{m}\mathrm{c}(\triangle p_{k}-\mathrm{l}(x))=O(\epsilon),$ $\mathrm{m}\mathrm{m}\mathrm{c}(\triangle q_{\mathrm{A}-1}.(x))=O(\epsilon)$
. ,\Delta pk-l $(x),\triangle q_{k-1}(x)$ , $r_{m,n}(x)\approx$ , $-k,n-k(x)=l^{J_{m-}}k\sim(X)/\tilde{q}_{l\mathrm{i}-k}(x)$
.7\tilde ’ln-k, $n-k(x)$ . , $r_{\text{ }1,?1}(x)$ $\tilde{r}_{m-k,n-k}(x)$ .
.
$R_{m,n}(x)= \frac{P_{m}(x)}{Q_{n}(x)}=\frac{\sum_{i=k}^{n\tau i}aix+\sum_{i^{-}}^{k1}=0A_{i^{X}}i}{\sum_{i=k}^{m}b_{i^{X^{i}}}+\sum_{i}^{k1}=0B-i^{X}i}$
$44_{i},$ $B$: , $\triangle a_{i}\geq 0$ $A_{i}=[a_{i}, a_{i}+\triangle a_{i}],$ $\triangle a_{i}<0$ $A_{i}=[a_{i}+\triangle \mathrm{c}\mathrm{J}j, ai]$
$B_{i}$ , $\triangle b_{i}\geq 0$ $B_{i}=[b_{i}, b_{i}+\triangle b_{i}],$ $\triangle b_{i}<0$ $B_{j}=[b_{i}+\triangle lri, \dagger)j]$
. , .
31. $x0\in D$ , $\mathrm{z}_{m,n}’(x\mathrm{o})\in R_{\mathfrak{n}l,.l}.(x_{\mathit{0}})$ .
(j1|:\lceil ). $p_{n\mathrm{t}}(x\mathrm{o})\in P_{?}$ $(xo)$ $q_{\iota}.,(?\cdot 0)\in Q_{?1}(xo)$ . $r_{\tau n,n}(x\mathit{0})\in R_{\tau’[],,l}(.\tau:_{0})$ .
.
32. $x\mathrm{o}\in D$ , $|r_{m,n}(xo)-\tilde{r}\eta’-k,n-k(Xo)|\leq w(R_{m,n}(x_{0}))$ .
( ). $\tilde{p}_{m-k}(x\mathrm{o})gk(X\mathrm{o})\in P_{m}(x\mathrm{o})$ q\tilde m-k $(x_{0})gk(X_{\mathit{0}})\in Q_{\eta}(x_{\mathrm{O}})$ . $\tilde{r}_{m-k,,l-}k(x\mathit{0})\in$
$R_{?l[]},,$
‘
$(x\mathrm{o})$ . , 3.1. $r_{m.n}(x\mathrm{o})\in R_{m,n}(x\mathrm{o}^{)}\cdot$ $|r_{m,?1}(x_{0})-\tilde{r}_{\eta-k,-k}n(X\mathit{0})|\leq$
$\iota v(R_{\eta \mathrm{i}},n(X0))$ . , .
32. . ,
$\triangle p_{k-\mathrm{l}},\triangle qk-1$ , ,
.
24.4
. – , GCD
cutoff $\epsilon$ , , Hn $\mathrm{I}^{\neg}.\mathrm{A}$
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.24.4.1
2 . $x=0.5$ .
$7_{3,3}’(X)$ $=$ $\frac{ps(x)}{q_{3}(X)}=\frac{(x-2.0)(x-0.51)(x-4.0)}{(x-5.\mathrm{o})(_{X}-0.50)(_{X}-7.0)}$,
$r_{3,3}^{\mathrm{Y}}\wedge(x)$ $=$ $\frac{\hat{p}_{3}(x)}{q_{3}(x)}=\frac{(x-2.\mathrm{o})(x-\mathrm{o}.501)(X-4.0)}{(x-5.0)(X-\mathrm{o}.50)(_{X}-7.0)}$ .
GCD [2] . $r_{3,3}(x)$ , $\epsilon=0.1$ ps $(X)$ $\mathrm{r}_{j3}(x)$
GCD $g_{1}(x)=x-0.548558$ . , $\triangle p\mathit{0}=0.193,$ $\triangle q0=$ 1.395 . ,
,
$R_{3,3}(x)= \frac{x^{3}-6.51X^{2}+11.06x+_{1^{-4}.\cdot 7}2,-4.\cdot 081}{x^{3}-12.5X+241x+[-189,-1751}$ .
,7^‘3,30) ,\epsilon $=0.01$ GCD $\hat{g}_{1}(x)=\mathrm{x}$ –0.504896 . , \triangle $=$
0.020, $\triangle\hat{\mathrm{r}}_{j\mathrm{O}}=0.14$ . ,
$\hat{R}_{3,3}(_{X})=\frac{x^{3}-6.501X^{\sim}+1\mathrm{Q}?1.006.+[-4.02836,-4.(\mathrm{J}\mathrm{o}8]}{x^{3}-12.5x^{2}+41X+1-17.6429.-17.5]}$ .
Fig 1 $r_{3,3}(X),$ $R_{3,3}(x)$ Fig 2 $\hat{r}_{3,3}(x),\hat{R}_{3,3}(X)$
$R_{3,.\}}.(X)$ $\hat{R}_{3,3}(x)$ Fig 1 Fig 2 . Fig 1 $R_{3,3}(x)$
. $w(R_{3,3}(X))$
. Fig 2 $w(\hat{R}_{3,3}(x))$ , . ,\epsilon
, .
24.4.2
, . $f(x)=\sqrt{1+x}$ , $(i/20, f(i/20)),$ $i$. $=$




$p_{10}(X)$ $=$ $-0.0133x^{109}-0.294X-1.31x^{8}$ –1. $27x^{7}-0.227x^{6}$
$-2.76x^{5}+0.460x^{4}+6.38.\tau^{3}-0.895x^{2}-3.11.?i+1.00$ ,
$q_{1}\mathrm{o}(X)$ $=$ $-0.00105x^{109}-0.0791X-0.700X^{8}-1.28x^{\overline{\prime}}+\mathrm{O}.0753?.\cdot c)$
$-1.41x-\mathrm{s}41.82X+5.35x^{3}+1.03x^{2}-3.61_{X}+1.00$,
. ,\epsilon $=10^{-3}$ $p_{1}0(x)$ $q_{1}0(x)$ GCD $g_{3}(x)=1.00x^{3}-1.81.x^{2}+$
1. $06x-\mathrm{o}.198$ . ,\triangle p2 $(x)$ $\triangle q_{2}(X)$
$\triangle p_{2}(_{X)}$ $=$ $-9.34\cross 10^{-9}x+29.37\cross 10^{-9}X-1.90\cross 10^{-9}$ ,






$+1^{-3.105}08240,$ $-3.10508239]X+11.00000000$ , 1000000001],
$Q_{10}(x)$ $=$ $-0.00104X10-0.0791x^{9}-0.7\mathrm{o}\mathrm{o}X^{8}$ – 1. $28x^{7}+0.0753x^{6}-1.41.\cdot\iota^{5}$.
$-1.82x^{4}+5.35x^{3}+11.03225867$ , $1.03225868]_{X^{2}}$
$+1^{-3.60}508240,$ $-3.605()8239]X+[1.000000000, 1.000()0()()()1]$ ,
. ,
$7_{7,7}^{-} \backslash (X)=\frac{-5.05-11.3x-9.61X^{2}-6.12x^{3}-4.32_{X}4-1.87x^{5}-0.318X^{6}-0.0133x^{7}}{-5.05-8.75X-5.86x2-3.97x-s2.72x4-0.845X^{5}-\mathrm{o}.081\mathrm{o}X-\mathrm{o}.\mathrm{o}\mathrm{o}160_{0x}^{r.7}}$
Fig 37 $(_{?}.\cdot)$ $R\iota 0,1\mathrm{o}(X)$
$R_{10},\mathrm{l}\mathrm{o}(X)$ $q_{10}(x)$ $x\in[0,1]$ $x\approx \mathrm{t}\mathrm{I}.40,$ $().68,$ $().72$
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Fig 3. $w(R(x))$ $R(x)$ . ,
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